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CHMP2B gene
charged multivesicular body protein 2B

Normal Function

The CHMP2B gene provides instructions for making a protein called charged
multivesicular body protein 2B. This protein is active in the brain, where it appears to be
essential for the survival of nerve cells (neurons).

Charged multivesicular body protein 2B forms one part (subunit) of a group of proteins
known as the ESCRT-III complex. This complex helps transport other proteins from the
cell membrane to the interior of the cell, a process known as endocytosis. In particular,
the ESCRT-III complex is involved in the endocytosis of proteins that need to be broken
down (degraded) by the cell. The complex helps sort these proteins into structures
called multivesicular bodies (MVBs), which deliver them to lysosomes. Lysosomes are
compartments within cells that digest and recycle many different types of molecules.

Charged multivesicular body protein 2B is regulated by a segment at one end of
the protein known as the C-terminal domain. This domain usually keeps the protein
turned off (inactive). The inactive protein is unable to interact with other subunits of the
ESCRT-III complex, which prevents the complex from forming when it is not needed.
The C-terminal domain also plays an important role in disassembling the ESCRT-III
complex through its interaction with a protein called vacuolar protein sorting 4 (Vps4).

Health Conditions Related to Genetic Changes

amyotrophic lateral sclerosis

CHMP2B-related frontotemporal dementia

Several changes in the CHMP2B gene have been identified in people with
frontotemporal dementia. At least two of these genetic changes are thought
to be mutations that cause the disease. It is unclear whether the other genetic
changes also cause disease; they may be rare variations that are unrelated to the
development of frontotemporal dementia.

Most people with CHMP2B-related frontotemporal dementia are members of a single,
large Danish family. Affected individuals in this family have a particular mutation,
written as 532-1G>C, that changes a single DNA building block (base pair) in the
CHMP2B gene. This mutation leads to the production of two abnormal versions of
charged multivesicular body protein 2B, both of which are missing the C-terminal
domain.



Without the C-terminal domain, charged multivesicular body protein 2B is constantly
turned on (active) as part of the ESCRT-III complex. It cannot interact with Vps4, so
the complex cannot be disassembled when it is no longer needed. As a result, the
ESCRT-III complex builds up within cells and disrupts the transport and degradation
of other proteins. These abnormalities ultimately lead to the death of neurons in the
brain.

A gradual loss of neurons throughout the brain is characteristic of CHMP2B-related
frontotemporal dementia. Many of the features of this disease result from neuronal
death in regions near the front of the brain called the frontal and temporal lobes. The
frontal lobes are involved in reasoning, planning, judgment, and problem-solving,
while the temporal lobes help process hearing, speech, memory, and emotion. It
is unclear why the signs and symptoms of this disease are related primarily to the
frontal and temporal lobes.

Chromosomal Location

Cytogenetic Location: 3p11.2, which is the short (p) arm of chromosome 3 at position
11.2

Molecular Location: base pairs 87,227,263 to 87,255,548 on chromosome 3 (Homo
sapiens Annotation Release 108, GRCh38.p7) (NCBI)

Credit: Genome Decoration Page/NCBI

Other Names for This Gene

• CHM2B_HUMAN

• CHMP family, member 2B

• CHMP2.5

• chromatin modifying protein 2B

• DMT1

• hVps2-2

• vacuolar protein sorting-associated protein 2-2

• VPS2-2
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• VPS2 homolog B

• VPS2B

Additional Information & Resources

Educational Resources

• Molecular Biology of the Cell (fourth edition, 2002): Multivesicular Bodies Form on
the Pathway to Late Endosomes
https://www.ncbi.nlm.nih.gov/books/NBK26870/#A2400

• Molecular Biology of the Cell (fourth edition, 2002): The Endocytic Pathway From
the Plasma Membrane to Lysosomes (figure)
https://www.ncbi.nlm.nih.gov/books/NBK26870/?rendertype=figure&id=A2402

GeneReviews

• Frontotemporal Dementia, Chromosome 3-Linked
https://www.ncbi.nlm.nih.gov/books/NBK1199

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28CHMP2B%5BTIAB%5D
%29+OR+%28chromatin+modifying+protein+2B%5BTIAB%5D%29%29+AND+
%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D
%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last
+3600+days%22%5Bdp%5D

OMIM

• CHMP FAMILY, MEMBER 2B
http://omim.org/entry/609512

Research Resources

• Alzheimer Disease & Frontotemporal Dementia Mutation Database
http://www.molgen.ua.ac.be/admutations/default.cfm?
MT=1&ML=1&Page=MutByQuery&Query=tblMutations.Phenotype%20In
%20%28%27Frontotemporal%20Dementia%27%29&Selection=Phenotype%20In
%20%28Frontotemporal%20Dementia%29

• Atlas of Genetics and Cytogenetics in Oncology and Haematology
http://atlasgeneticsoncology.org/Genes/GC_CHMP2B.html

• ClinVar
https://www.ncbi.nlm.nih.gov/clinvar?term=CHMP2B%5Bgene%5D

• HGNC Gene Family: Charged multivesicular body proteins
http://www.genenames.org/cgi-bin/genefamilies/set/482
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• HGNC Gene Family: ESCRT-III
http://www.genenames.org/cgi-bin/genefamilies/set/1118

• HGNC Gene Symbol Report
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/
hgnc_data.php&hgnc_id=24537

• NCBI Gene
https://www.ncbi.nlm.nih.gov/gene/25978

• UniProt
http://www.uniprot.org/uniprot/Q9UQN3
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